Mitogenic effects of phospholipase D and phosphatidic acid in transiently permeabilized astrocytes: effects of ethanol.
Investigations of lipid-mediated signalling pathways are often limited by a lack of methods for the intracellular delivery of lipid messengers. We established a procedure for the transient permeabilization of astrocytes by an oxygen-insensitive mutant of streptolysin-O (SLO) to investigate the participation of the phospholipase D (PLD) signalling pathway in astroglial cell proliferation. Exogenous PLD, when incubated in the presence of SLO, caused an increase in DNA synthesis (measured by thymidine incorporation) which was completely suppressed by ethanol (0.3%, v/v). In parallel experiments, phosphatidic acid also induced a dose-dependent mitogenic response which, however, was not affected by the presence of ethanol. Phosphatidic acid was more effective in this assay than diacylglycerol but its effect was sensitive to the protein kinase inhibitor Ro 31-8220. Our findings provide direct evidence that disruption of the PLD signalling pathway by ethanol is sufficient to suppress astroglial proliferation, an effect that might contribute to the inhibition of brain growth in alcoholic embryopathy.